Ti,,. Evolution of the Geological Survey- 
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, 4 merican geology was pre-eminently a science of ob- 

Early A " r , etlu e cti on. After a great amount of information 

servation an inductive methods evolved. Finally 

W8S rr end of the eighteenth century, laboratory experi- 
t0 "’ a .ahon was developed. Progress was due to self-trained men 
To en untrained in observation, although these men were 
IstlV members of the so-called “learned professions. For 
the most part, the early geologists were unable to grasp the 
true picture necessary to form hypotheses and from analogies 
to draw general conclusions or formulate laws applicable to the 
larger question of earth history. 

The Maclurean Era, 1785-1819 


Indeed American geological history opens in the midst of a 
great controversy between two European schools of thought, 
both of which had a profound influence on American geology— 
Gustav Werner, a German, and his followers believed that the 
rocks of the earth’s crust were the results of a gradual precipi¬ 
tation from the waters of a universal ocean. These men were 
aptly grouped together as the Neptunists. James Hutton, an 
Englishman, and his followers, the Plutonists, believed that the 
oldest or primitive rocks were of igneous origin and the strati¬ 
fied rocks were mechanical deposits. It was in the midst of 
the . • two diametrically opposed schools of thought that the 
first geologic work in America was conceived. 


n r / dt c * ose tbe American Revolution, Johann 
i.. , ; opfs work was published after a tour through the 
L ir v? t n: i i ^ tates - In *his paper, he recognized the Fall 
I;;M^but ciiuld not understand the lack of sedimentary rocks 

****'»rd a h I" c 8 lon while stratified rocks were present to 
^ * i* landward of the above-mentioned region. 

tn K *videnc»’^ofit i t m K» hlCh lhe Keol °K ist was bent on ftnd " 
r ■ » r. act, vr ™ lr °P hic •vent* whether it was present or 
•***"• Airland pjfi an, |T tt *“ n ** Mississippi River and in 
HZ U “ 1U * k " * ■" rim Mtclura took axcapUon 
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to some of the fantastic views on earthquakes, but failed to 
offer anything satisfactory in return. He wrote, “All of these 
speculations are out of the reach of our senses and can be 
accounted only as amusement for the present.” 

In 1809, a notable year in American geology, Maclure’s 
Observations on the Geology of the United States with a col¬ 
ored geological map of the region east of the Mississippi River 
was published. Except for Guottard’s mineralogical map of 
Louisiana and Canada, published in 1757, it was the earliest 
attempt at a geological map of America and has caused its 
author to be known as the father of American geology and the 
William Smith of America. 

During this period both Benjamin Franklin and Thomas 
Jefferson wrote articles in the realm of geology and vetebrate 
paleontology. It has even been inferred that Thomas Jefferson 
may have been a great president because he studied and 
worked with vetebrate fossil remains during the time when 
the rest of young America’s populace were ensnarled in the 
historical events of that day. 

Until 1802, when Benjamin Silliman was elected professor 
of chemistry and natural science at Yale, none of the sciences 
was taught in the colleges and other institutions of learning 
in America or England. Indeed the general trend of public 
opinion was decidedly against the study of geology or the 
investigation of any question which might lead to the discovery 
of supposed inconsistencies in the Mosaic account of Creation 
or to conclusions in any degree out of harmony therewith. 

The Eaton inn Era, 1820-1829 

In 1818, Amos Eaton, a converted lawyer, was destined to 
•» mi r national reputation. He abandoned his law practice to 
‘ I Silliman'i lectures on mineralogy and geology and later 
■ ' ' inn v thousands of miles by foot over New England 
N» • Yoi • delivering lectures. At Williams College, his 
' • M;i'< r. I . delivered several lectures. Such was the zeal 
* tuti'.n, he wrote, that “an uncontrollable enthusiasm 
t' ■ a a | history took possession of every mind, and other de- 
* * ,fr «**d» -»f I, timing were for a time crowded out of college.” 
’m inviiatj<*!i nf Governor Di*Wltt Clinton, Eaton lectured 
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T «crislature at Albany, New York. Her* 
before the State L g the WO rk which resulted i n th* 

Und0 n"hment of the State Survey in 1836. the 

estnbhshmen ^ with propriety called the dark ages 

The period that > tQ the disc0 very and general recog- 
ot geology was {ossi , e in stratigraphy. Although Euro- 

nition of the recognized this as early as 1779, the first Arneri- 
pean geologis c Morton in 1828, took up the matter with 

can goo 1 "®' 5 ’ {uU appreciation of its possibility. The interim 
“v.vhrfansed between the European and American recognition 
0 W f he possfbilities is indeed odd when one recalls the avidity 
with which each new suggestion is seized upon by the student 
of today In 1829, Vanuxem set forth one of the most important 
generalizations that has thus far been made by any American 
geologist. “The analogy or identity of rocks, I determine by 
their fossile in the first instance and their position and mineral- 
ogical characters in the second and last instance. 


State Surveys, First Decade, 1830-1839 

The decade beginning with 1830 stands out prominently as 
an era of public surveys. With the exception of a single imma¬ 
ture attempt in North Carolina in 1824 no survey at other than 
private expense had thus far been undertaken, though the 
subject had more than once been agitated. State Surveys were 
organized as follows: 


Massachusetts . 

1830 

Tennessee 

1831 

Maryland __ 

1831 

New Jersey 

1835 

Connecticut 

1835 

Virginia 

1835 

Maine 

1836 

New York 

(,rt WfanUatioo) 

PwmayWania 

Delaware —“ 

_ 1836 

_1836 

_ 1836 

!nd*ana _ ~ 

-its? 


—__ 183T 

lUmpalure 

-- 1857 

***** Uiand 

-1M 


— mi 


Wlth U* «ho v« 


surveys were H. D Rogers. 
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S. P. Hildreth, W. W. Mather, Douglas Houghton, W. B. Rogers, 
Ebenezer Emmons, and Lardner Vanuxem. 

The Federal Government recognized the practical utility of 
the geologist by authorizing some surveys in specific areas. 

State Surveys, Second Decade, 1840-1849 
After 1840, the fever for State Surveys, so prevalent during 
the 1830’s, very quickly subsided. Only three surveys were 
organized during the second decade: 

South Carolina _— 1843 

Vermont -. 1844 

Alabama _ — 1848 

The cause of this sudden cessation is not quite apparent but 
could be due to the depression of 1836, and also to the lack of 
geologists to agitate the subject and carry on the work. This 
period was nevertheless, one of importance and one of manifest 
results rather than of organization and preparation. The vol¬ 
ume of literature was naturally greater than at any previous 
period since it included many of the reports of organizations 
of the previous decade. Among the names which were to appear 
prominently will be found those of E. T. Cox, J. P. Lesley, F. B. 
Meek, B. F. Shumard, Michael Tuomey, and J. D. Whitney. 

State Surveys, Third Decade, 1850-1859 

During the third decade, several new states authorized geo¬ 
logical surveys: 

First Attempt: 

Mississippi 

Illinois_ 

Missouri _ 

Wisconsin 
Kentucky 
low* - 
Tnm _ _ 

California 
attempt 


Xorth Carolina 

1851 

Kass Jersey _ . 

1854 

*- , 

1854 

fcsm Cnrattan 

- — 1855 

Votmi 

1858 

tttrti|0Mi -w . 

- -- 1859 


_ 1850 

_ 1851 

_ 1853 

__ 1854 

_ 1854 

_ 1855 
1858 
_ 1860 
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„ _ al novernment was also active, the most imports 
un^rtSling surveys in connection with the prop 08 ^ 
Pacific railways. 

This was an era of publication not merely of State surv 
rejor^ but also of books and general treat,ses. 


The period of the Civil War naturally might be expected to 
be a period of uncertainty and inaction in matters relating to 
the sciences. In all of the seceding States, work then in prog, 
ress was brought abruptly to a close, and in several of them- 
Missouri, North Carolina, and Texas—the records became so 
far lost or ruined through neglect as to make them well-nigh 
valueless for future reference. Throughout the North, the re¬ 
sults were less disastrous, although the work in some instances 
temporarily discontinued owing to the failure of legislatures to 
make the necessary appropriations. In the midst of threatened 
disaster, the following surveys were re-established: California 
Maine, New Jersey, and New Hampshire. 


With the passing of these years of turmoil, active work was 
begun once more in the states where it had been temporarily 
suspended. In other states new organizations were authorized 
as in: 


Kansas_ 

Iowa 

North Carolina 

Indiana __ 

Louisiana_ 

Michigan_ 

Ohio 


1864 

1866 

1866 

1869 

1869 

1869 


100 

Wt ’ ich ! ltlIe -as published and a >v 

-X ZL" VTsh ,‘ he "*“• * Uch - E - 11 « 

WinchclJ ' N ' S Shaler . C. A. White, and Alexai 




* utc# W, IH70.IK80 

"CeU"!;* Pidly thenuclve. In I 

1 ®> unaam, lw , j, y » ’ ’ *’ l m ," f * urve y» than coul 
X ** ,tullv ldual „ nd terril( 
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a number of State surveys were started or revived during this 


period: 

Second Ohio Survey __ -_ (Newbury) 1869 

Wisconsin (revived) _ 1873 

Alabama (revived) ————- 1873 

S ooo nd Kentucky Survey- - 1873 

Second Pennsylvania Survey.. (J. P. Lesley) 1878 

Georgia (started) . — ? 

Important workers in the field in this period were T. C. 


Chamberlain, J. W. Dawson, W. C. Kerr, E. A. Smith, and 
J. D. Whitney. 

As can be seen in the summary just presented, the history of 
the State survey up to the turn of the century was erratic, and 
probably no state has maintained a continuous survey since the 
first was organized in 1830. 

At the present time, all states except two (Maine and Dela¬ 
ware) which were oddly enough two of the first to be organ¬ 
ized, have surveys. In 1950, the forty-six State Surveys were 
appropriated $4,145,951.42 to carry on their work. They em¬ 
ployed 749 full-time and 316 part-time employees. Of the total, 
806 were classified as technical personnel. Of the 779 projects 
developed in 1950, 308 were concerned with basic geology. A 
total of 442 technical publications and individual maps were 
published. 

The Era of National Survey 

The period of the Civil War had brought to light a number 
' f rr.'-n in whom the times had developed a power of organiza- 
L and command. They were, moreover, men of great physical 
- rr.oral courage. Therefore, willing workers were abundant 
*r.'j Congress was not difficult to persuade into granting the 
’ " *SM .f v funds Hence expedition after expedition was organ* 
"■d 4 nt out, some purely military, some military and geo- 

with geology only incidental, and others for the avowed 
of geological and natural history research. 

f'dec the above conditions, there was inaugurated the work 
-' i ulrt iatcd in 187W, in the organization of the present 
1 t*d &’•!** Geological Survey which for breadth of scope 
fin*!.*]*] rauurrM la without counterpart in the world's 
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In 1867. «ft* r u se ^”ral land office. F. V. Hayden, father of 
acting under t'*'" |oic8 l Survey, spent several summers 
th e United States Gc _ of survey ing in the west. The re¬ 
doing reconnaissanc J Geo i 0 gical and Geographical Survey 
suits were repn^e 

of the Terntorie Hayden the name “The-man-who- 

The Sioux Ind ' a At one time after a long pursuit, a 

picks-up-rocks-n 1 rt00 k him. Finding him armed only 

band of hostile carry jng a bag of rocks and fossile, which 
with a hammer ’a d ith muc h surprise and curiosity, 

Essr— 

1867 1877 there was established by Congressional ac- 
tion under Clarence King, what has since been known as the 
Geological Survey of the Fortieth Parallel. It is impossible to 
summarize the topographic and geologic work carried on during 
this time, except in passing to state that a grand total of 120,000 
feet of sedimentary accumulation was studied in the west. 

From 1869-1877, Lieutenant C. M. Wheeler, of the United 
States Engineers, was authorized to undertake a military re¬ 
connaissance for topographic purposes in southwest Nevada 
and western Utah. The work is now known as the United 
States Geological Survey West of the One Hundredth Meridian. 
It is noteworthy that two men, G. K. Gilbert and J. J. Stevenson 
i famous geologists), were attached to this group. 

From 1874-1880, J. W. Powell carried on geologic and geo¬ 
graphic studies in the Rocky Mountain Region. On March 6, 
1^/*. the.se Federal Surveys were consolidated into the United 
^ a> Geological Survey under the Department of the Interior, 
•r. 1949. the i nited States Geological Survey received an an- 
: ‘ w ' r " f,r !alion •mounting to some $28,000*000 and employed 
^ < 3 ’ 14 * classified and 2.723 unclassified). 

The Heat Virginia Geological Survey 

A.-i*. t }l . a . " { ^ ,r Geological Survey celebrated its 

*‘*vic* to the people of the State of West 

J ‘ ur *' * ul horlx*d its organization on Febru- 
> general purpoae; 

‘»v««titftUcina of the SUta'i 
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2. To make available to the public promptly and in the most effi¬ 
cient manner, the results of these investigations. 

The close relationship existing between the State Geological 
Survey and the University’s Department of Geology makes it 
impossible to consider the history of one without including the 
other. 

As early as 1867, requests to the Legislature for the establish¬ 
ment of a geological survey were made. It was during this 
period that J. J. Stevenson’s mastery of the subject, his per¬ 
sonal magnetism and friendly interest in people influenced one 
of his students, I. C. White, at the West Virginia University, to 
center his efforts on geology rather than medicine. Although 
from the time of the University’s founding, courses in geology 
were included in the curriculum, it was not until 1880 when 
L C. White began his professional career that what is known 
as “strictly geology” was introduced. From 1880 until 1888, 
when he was joined by Samuel B. Brown, White was head of 
the Geology Department. During the time that Professor 
Brown headed the Department, 1894 to 1926, he taught the 
general courses in physical and historical geology and miner¬ 
alogy. Brown’s thirty-three years of service as Professor and 
head of the Department of Geology at the University were to 
the Department what White’s thirty years as State Geologist 
were to the Survey. To date, the following men have served 
as State Geologist of West Virginia: 

I. C. White, State Geologist from September 23, 1897 to November 
25, 1927; 

D. B. Roger, Assistant Geologist in charge from November 26, 1927 
to October 2. 1929; 

C. McC. Lemley, State Geologist from October 3, 1929 to March 
7, 1930; 

R. C Tucker. Assistant Geologist in charge from March 8, 1930 to 
June 30, 1930; 

James D. S Uer. State Geologist from July 1, 1930 to October 1, 
1934 ; 

Paul H. Price, State Geologist from October 1, 1934 to the 

ft C Tu ker. Acting State Geologist from June 27, 1943 to Novem¬ 
ber 14. 1945. while Dr. Price was on military leave. 

Seventeen member* of the Department’s staff have served in 
pa.** ’.n+t or full time capacities with the Geological Survey. 
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evidence of a relationship W hi c h 
development and prestige of both 

organizations. 


ssssssss. 


. «r„ r k of the West Virginia Geological Survey 
Thc Work o p cr iod, 1897-1912 


the Survey was formed, one of the earhest projects 
Aft ^, of starting a topographical survey of the State. This 
“"fll done in co-operation with the United States Geolog- 
! Survey which supplied the mapping crew and half of the 
s. but with the State later paying a larger percentage. 
Preliminary studies were made relating to coal, petroleum, 
natural gas, limestone, clay, iron ore, and salt brine. In 1899, a 
geologic map of the State was published. In March of the same 
vear, Volume I, Oil and Gas, was published. One of the major 
projects commenced was to make a complete study of the 
geology of the State by counties. 


During this period, the Survey was housed in the old library 
building of the University with laboratories in the Agricultural 
Experiment Station, and the office of the State Geologist in the 
small brick building which stood on the present library court. 


Second Period, 1912-1934 

This period saw the completion of the early fundamental 
work in general stratigraphic and topographic mapping. Thus 
West Virginia became one of the first states in the Union to be 
entirely mapped topographically. The study of the State’s eco¬ 
nomic geology was extended and the geologic mapping program 
was expanded to cover the entire State. 

I was during these years that the Survey moved first to 

• fchanical Hall, and upon the completion of the Chemistry 

* J , in ! 926, moved into the quarters which it occupied 
U,i <,,f,f truction of thc Mineral Industries building in 1942. 

Third Period. 1931-T 

lunTt! UfUJrr th * direction of the present State Geolo- 
ttxMn a r „ Pr . ^ ^ h dur,n # thl* period that the change 

• |*oc**m Kro l°Klcal program was made to 

*.**«.«* to examine more specifically the geology 



Evolution ok tii k State Geological Surveys 


20 


und the physlcul and chemical properties of the State’s natural 
resources. 

The functions of the Geological Survey at the present time 
may be grouped under three main divisions. They are: (1) 
Administrative, (2) Field Investigation, and (3) Laboratory 
Research. 

Administrative- -Well equipped offices, chemical laboratories, 
and librury are maintained by the Survey. During the past fifty 
years, fifty major publications, hundreds of special articles, and 
additional information have been placed in the Survey files. On 
request, the Survey is ever ready to dispense this information 
to the public for use. Hundreds of mineral samples are received 
by the Survey each year and results of analyses or assays are 
returned immediately. Wherever positive results are indicated, 
special investigations are instituted. 

Services of the Survey arc also utilized by the various depart¬ 
ments of the State and Federal governments. 

Field Investigations —Until 1939, when the County Geologic 
Reports were completed, field parties were regularly in the 
field. With the State completely mapped on a scale of one mile 
to the inch for topography, geology, and soils, the ground work 
was laid for all types of special investigations. Detailed reports 
on springs, iron ore and manganese, rock salt and suit brines, 
j;mestoru*, coal, gas, and oil have followed the completion of 
the county report series. 

At the present time work has been begun on a program with 
•h# purpos* 'd !< examining the County Reports and of gather¬ 
ing a more detailed knowledge of the rock strutu with special 
emphasis placed on: 

1 Historical geology, 

S Estimation of salatlng coal rsssrvss, 

I KatjmsUon of other economic resource#, 

4 hosxbry recovery of oil. 

Dw.r / 0,4 vifnmrr months, Held parties have been working 
* or M r. gabel# River drainage areas, and in the near 
fu* .r* work will bo estended southward In the State 

U Ur sify Research In conjunction with the held work, a 
psit •4 •> n y**r is »|«rnt In the laboratory In several types of 
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. , M well-equipped laboratories, general, chemical, minors 
ZS and paleontological (plant) 

°*' u * ’* , In the past few years, a well-equipped Kas n ® 
Tl.borator.v, Including core testing equipment, and a wen 
n,uipped modern coni laboratory for the determination of 
chemical composition, heating value, and other factors have 
been installed to better serve the people of the State. Our 
spectrographic laboratory has been in operation for three years 
Geiger counter equipment, both laboratory and portable, for 
the determination of radio active minerals have been in oper¬ 
ation for approximately two years. 

In the laboratories thousands of complete analyses of coal 
gas, limestones, iron ores, glass-sands, clays, waters, and brines 
have been made. Many more qualitative tests for various min¬ 
erals have been made on samples submitted by landowners. 

In the past two or three years, four outstanding research 
projects have been started: 

1. Secondary recovery methods of oil and gas, 

2. Study of roof conditions and the application of roof bolts to 
satisfy these conditions, 

3. Petrographic study of coals, 

4. Spore analyses of the coals as an aid in correlation. 

Ground Water Co-operative Project 

W«. El Wat .! r ' onstitutes a ver y important resource of 
•■•ir m.»wThf W ‘i. h h ° ! ncreased use of water in all phases of 

t tv this mnni*? deemed ncccssnr y that a current inven- 
' ,m P°rtant resource be made. In Julv 1941 in eo- 

SuV^r^ttn h a lhe l / nite 1 States Geolo #cal Survey, the State 
8,udy of the ground water supply 

A Model Stale Resource Survey 

*» tl» p«,t hur.iir,J? 1 *'*" m ' ,u rveys a* they have existed 
b*«r) mcfnujeu**! i 4,1 ttm * *° mr th^lr accomplishments 
***• M , , u , " > °m» case* the survey's program Is 

m *" y of surveys, and par- 
w -a-,* Survey, are a.tempimg 

Surv^ - •«* "A Model Sl.l. Re- 
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Tha Model Stnto Resources Survey is important because it is 
concerned with the natural resources of the State. The volume 
of business always has been, and always will be. based on nat¬ 
ural resources the resources of the land, the rocks beneath the 
surface, the water, and the air. The development of the natural 
resources of the State and the Nation, and likewise their con¬ 
servation, is dependent upon the knowledge of what these re¬ 
sources are, how they can best be recovered, and for what they 
can be used. There Is a growing need for better natural re¬ 
sources surveys. In a youthful nation as ours, wholesale extrac¬ 
tion and inefficient and wasteful methods of utilization have 
marked the development of our natural resources. The stage of 
exploitation is past, and it is necessary to put our natural 
resource* to their highest uses in harmony with economic 
principles. 

Since many of our surveys In their organizational objectives 
and methods are nearly identical to what they were in the 
, urly days when they were founded, it is necessary that an 
integrated and practical program based on an appreciation of 
thr powers of science and technology and on sound principles 
, ., onomlcs should l>e formulated and set in motion in every 

St.ne f«M the purpose of making as complete an inventory of its 
r. . ur* • » as is possible, of making studies that will point the 
to the correction of wasteful practices of recovery, of 
rln ling more efficient methods and forms of utilization and 
of drtri mining wise and elToctive means of conservation and 
development. 

mIo i It it * h in each state are best qualified to adopt basic 
; i-l. i in tin condition* therein existing; only certain basic 

j l . ifT» 1 1 the functions of prolmbly most, if not all. State 

'in' ,i d l(< one Surveys, but will, if heeded, go far in making 
them MiccMful: 

i a M hava « pn*p#r motivating viewpoint S%waona 

»-*♦ M ,.t Toll what ynut aea a»ut l •halt yeu 

«*d> t| t*“ ^ 

» A «M Hurra? miat, «4 e*ur»a, hava a , **** r '5 

• •< i^rih fcwowtadg* amt awdtad knowtadga, aad 

. 4 i.. .4^4 a#»l*ut a of %xmtiwmH»al3r Vm~ 

1 if — | t t 7- .u nra tnlng U» «l tha ***** 
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. « ,rv*y should hav ® " BtUtr of por,onn#l °* •dvanctd 
*. A ^ J x raining «nd sxpariancas In th« to..ic sdanca <* u 
,nd varied *r ch#m l*try, nnd a minor In economic*-* ^ 
oW* P*** 1 'personalities nnd resourcefulness will enable 
0f ^ jup r^cnrch along sound economic line*. 

't»m to ' have a non-political method of appointing it* 

4 The Surrey i ^ that their positions are permanent ** 
director * n nroductlvo, co-operative, and in sympathy with 
urvaj PO»cy. These specialists should receive ade- 

_ lL . lc c»«mpens*tlon. 

* <arv * y jjjould have an adequate clerical staff for the pur- 

• ™ 0 g providing prompt replies to inquiries from citizens and 

TT^Survey should have an efficient filing system for all scien- 
tide. technical data, specimens, and maps. 

• The Survey should have the means for prompt publication and 
dbtnbutxm of the results of its investigations. 

The Model Survey should do the following: 

• A model Survey, dealing with geological resources, should carry 
co b**>. studies on the geologic framework of the State. 

t Tbme resources should give use to and be accompanied by 
i m>n tm» aimed at applying this basic knowledge to economic 


l The Survey should furnish technical and scientific information 
aa (he results of its researches to all who are interested. 

4 If a base map has not been made of the State, the Survey should 
prepare an accurate base map of the State, suitable for the 

1 Tlrwagh an educational extension program, the Survey should 
***** available to the clliaen*, industrialists, consumers, and 
baebats tacts regarding the revolts of the researches, the re- 
* •• *■***» ports of the State and the possibilities of 


tnmchsdtftg theme remarks concerning the "Evolution of 
through dig pa.t and pment. I would like to 
i # * >4 ^ wploMilkm and waste la p**t end 

14 *wnlt the Slate Survey* In the 

uh. *** i+‘^**?*** m * % * m "*"* <*** I® • more erteo- 
to u. 1L * In which research ertU 

bsksea M lo ^ toe mm or improved urn* of 



